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The eager expectations of many people involved with compound semiconductors have just been met with 
Nichia’s mid-January announcement of a commercial blue laser. This is an excellent example of the seeming- 
ly never-ending supply of new developments we have seen and continue to expect in the industry. However, 
some companies active in the field have been sorely tried during the past two years and must be hoping for 
better times as we move into the new century. 
D espite the hype, most key developments in semicon- ductors come about by a 
process of steady incremental 
steps rather than quantum leaps. 
This would seem to be very true of 
the new blue laser and holds true 
for the 111-VS industry in general. If 
one thing has become clear it is 
that you have to be in this business 
for the long-term. 1998 saw persis- 
tence and patience paying off for 
quite a few companies. It is als0 
worth remembering that else- 
where in the semiconductor indus- 
try beleagured players were 
looking enviously at the billion dol- 
lar market that the GaAs IC indus- 
try has become (Pigure 1). 
To gain a perspective of current 
state of the market we draw your 
attention to one recently-published 
barometer of the industry, the 
Profile of the Worldwide 
Semiconductor Industy from 
Reed Electronics Research 
(Londen, UK). This report esti- 
mates that the world semiconduc- 
tor industry was worth around 
US$lZO billion in 1997. Of this op- 
toelectronics was worth almost 
$15 billion showing one of the 
healthier growth rates in an other- 
wise stagnant or depressed semi- 
conductor market (Figure 2). 
Opto shines bright 
While optoelectronics may have 
had to wait a little longer than ex- 
pected for the debut of the blue 
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laser, the 111-nitride-based LED is 
making considerable progress (see 
‘Crystal Gazing’ this issue).Towards 
the end of 1998, Siemens (Munich, 
Germany), as part of its 
company-wide reorganization, an- 
nounced that it was plating its op- 
to operations in with its Osram 
subsidiary. Such a move indicates 
the awareness that Siemens has for 
the future of the lighting business. 
Siemens has long had a strong in- 
terest in short-wavelength emitters 
and now has put its considerable 
backing behind blue and white 
LEDs (Pigure 3). Earlier, Siemens 
had reaffirmed its commitment to 
F ïgure 1. The worldwide GaAs device market over the period 1998 to 2002 showing how it 
has recentfy reached billion-dollar status with further good growth anticipated over the forth- 
coming five year period. (Source: Reed Electronics Research). 
the field through a repeat orders 
for LED materials from Cree 
Research (Durham, NC, USA). 
Other notable successes in op- 
toelectronics include Lucent 
Technologies’ Microelectronics 
Group (Allentown, PA, USA) deliv- 
ery of new undersea laser pump 
modules to Tyco Submarine 
Systems Ltd (TSSL), a contract val- 
ued at more than $150 million over 
two years. The modules, which 
contain laser diodes made by 
Uniphase Laser Enterprise (Zurich, 
Switzerland), wil1 support an in- 
crease of up to eight times in 
the voice and data capacity of 
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new undersea communications 
systems. 
Uniphase was also in the news 
in 1998 when it acquired the re- 
spected opto business of Philips 
and, more recently, it divested itself 
of its Ultrapointe subsidiary divi- 
sion. The unit will better comple- 
ment the wafer assessment 
equipment portfolio of KLA- 
Tencor (San Jose, CA, USA) and 
complete the next part of 
Uniphase’s strategie positioning as 
a major supplier of opto compo- 
nents. 
The new Lucent modules are 
the fust of their kind to meet the 
stringent reliability standards for 
undersea cable systems. They pro- 
vide lower noise optica1 power 
than similar devices, making it pos- 
sible to support more information 
on each fìbre Channel while pack- 
ing more channels on the same fì- 
bre. The new pump laser modules 
were developed by Bell Labs, the 
R&D unit of Lucent Technologies 
and contain a AlGaInAs laser diode, 
designed and manufactured for 
Lucent by Uniphase Laser 
Enterprise. Pump lasers operating 
in the 980 nm range make possible 
lower noise signals than those op- 
erating in the 1480 nm range, 
which is the typical range of pump 
lasers in today’s undersea transmis- 
sion repeaters.This low-noise char- 
acteristic permits the 980 nm 
lasers to support higher transmis- 
sion capacities. Pump lasers that 
operate at 980 nm have been de- 
ployed in land-based optica1 trans- 
mission repeaters. Until now, 
however, they have not demon- 
strated the 29-year lifetime-rating 
needed to meet the stringent relia- 
bility demands of undersea sys- 
tems (sec ‘Uniphase’s 980 nm 
pump lasers demonstrate their reli- 
ability’ pages 25-29, this issue). 
Hl-V electronics 
Last year we also overviewed de- 
velopments in electronic devices 
and in particular the likely in- 
creased competition GaAs is feel- 
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Figure 2. The worldwide optoelectronics market grew by 75% in 1998 while the mainstream 
semiconductor market shrank by some 7 1%. The opto market has been characterized by 
growth of existing markets andpenetration of semiconductor devices into the domain of fila- 
ment sources e.g. in instrumentation and displays. (Source: Reed Electronics Research). 
ing from silicon materials. Since 
then further announcements have 
been made regarding the commer- 
cial progress of silicon-on-insulator 
(SOI) and SiGe. We heard about 
IBM’s major plans for the technolo- 
gy, but even this was eclipsed by 
Philips Semiconductor’s (Eind- 
hoven, The Netherlands) an- 
nouncement of the commercial 
availability of an amplifier in SOI. 
Another key contender in the 
high frequency electronics arena is 
silicon-germanium (SiGe) alloy 
based devices.While the pioneer in 
the field, IBM made some impres- 
sive announcements, smaller com- 
panies were not standing still. 
Maxim Integrated Products (Sunny- 
vale, CA, USA) introduced the 
MAx264O/MAX264 1, which are 
SiGe, low-noise amplifiers (LNAs) 
that are claimed to ‘outperform GaAs 
LNAs at silicon prices’. Maxim’s 
first SiGe parts, LNAs and mixers 
are being foundried through SiGe 
Microsystems (SGMI) based in 
Ottawa, Canada. The chips’ specifi- 
cations make them well-suited to 
cellular/PCS and cordless phones, 
as well as GPS receivers and WLANs. 
The worldwide market for SiGe 
wireless and digital semiconductor 
devices will reach $1.8 billion in 
2005, a lOO-fold increase on cur- 
rent levels, according to a report 
from Strategies Unlimited. SiGe ICs 
are forecast to Capture nearly 10% 
of a $19 billion market for high 
speed devices in 2005, in competi- 
tion with silicon and GaAs. It also 
projects demand for SiGe RF, mi- 
crowave, and digital devices in 10 
market sectors and 69 applica- 
tions, through the year 2005. Led 
by the strong global demand for 
communications, SiGe IC demand 
is projected to grow from $15 mil- 
lion in 1999 to $450 million in 
2002, an annual growth rate of 
over 200%. 
Nevertheless, GaAs is making 
impressive progress in improving 
its mass production posture. Also 
announced towards the end of last 
year were two almost coincident 
US moves to larger diameter GaAs 
wafers. Merchant producer, Vitesse 
Semiconductor Corp, dedicated 
the world’s tìrst 6-in GaAs wafer 
fab in Colorado Springs CO, USA, to 
Pierre Lamond, chairman of the 
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Figure 3. Siemens Optoelectronics, now part of Osram, has added a white version to its 
TOPLED surface mount LED ranse which has a brightness of some 200 mcd with an even 
brighter device planned for later Thais year. 
company’s board of directors. This 
is its second fab, the other is at its 
HQ in Camarillo. Speaking at the 
opening Vitesse’s president and 
CEO, Louis R.Tomasetta, said the fa- 
cility would more than triple 
Vitesse’s manufacturing capability. 
“For our customers, this means a 
greater availability of our high 
bandwidth ICs. For Vitesse, this 
means we have the capacity to 
continue to support the growth 
rate we have experienced for the 
last three years,” Tomasetta said. 
Not to be left out,Anadigics had 
to reappraise its strategy saying 
that its prospective 4-in line, Fab-2, 
would be Gin instead.This strategy 
includes the “implementation of 
several initiatives designed to low- 
er manufacturing costs and stream- 
line operations”. In particular, 
Anadigics is going to accelerate the 
qualification of its state-of-the-art 6- 
in fab in Warren, NJ, USA, and sub- 
sequently close its current 4in line 
(Fab-1). Fab-2 is scheduled to begin 
operating in the second half of 
1999 as a 4-in wafer line, but 
Anadigics hopes to bring it on-line 
during the third quarter of the year 
as a 6-in line. 
To secure its future after a diffi- 
cult period,Anadigics’ board of di- 
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rectors has recently adopted a 
‘Share Purchase Rights Plan’ to en- 
sure that all its stockholders re- 
ceive fair and equal treatment. 
Anadigics says it will preserve the 
long-term value of their invest- 
ment, in the event of any proposed 
takeover of the company and wil1 
guard against partial tender offers 
and other abusive tactics to gain 
control of the company. With all 
this activity,Anadigics looks to be a 
company to watch in 1999. 
Iridium world 
One of the most impressive techni- 
cal achievements in 1998 was the 
completion of the Iridium satellite 
communications system by Motor- 
ola. It seems the mobile phone 
world is poised to undergo anoth- 
er revolution much like the one it 
has been going through with the 
move away from analogue to digi- 
tal connections. 
As a result, 1999 will see even 
more GaAs appearing in phone 
handsets and base stations far ex- 
ceeding that which is already aloft 
in the Iridium constellation. 
Of course, there are the scep- 
tics who wonder just how many 
ordinary folk wil1 go over to the 
enhanced portability of the 
Motorola system given that only a 
small fraction of US travel that 
much.Whatever the case, if you are 
going to have one phone it looks 
better to have an Iridium one 
which can work wherever you are 
in the world. 
Nevertheless, we await more me- 
dia speculation when it becomes 
wider known just how much pow- 
er these satellite phones will pro- 
duce close to the user’s head! 
Future fortunes 
In general, 1998 was a testing 
time for suppliers of materials, 
equipment and devices. Smal1 for- 
tunes were made in the fìercely 
competitive mobile phone compo- 
nents market, but price pressure 
has been affecting all tiers of the 
business. Savage cuts in orders 
from South East Asian customers 
made production planning increas- 
ingly diftìcult especially when cou- 
pled to profit squeezes on 
export-reliant companies as ad- 
verse currency conditions took 
effect. Indeed, the industry only 
just appears to have started 
recovering. 
The new year has begun auspi- 
ciously and will likely be long re- 
membered for the Nichia blue 
laser’s comercial debut. Overall, 
however, it is likely to be a year of 
consolidation tempered with cau- 
tious optimism. 
The semiconductor industry 
wil1 be preoccupied with return- 
ing itself to a steadier business 
footing using the opportunity to 
position itself for the challenges of 
the new century. 
Notably, while 1998 saw very 
few new entrants to the 111-VS in- 
dustry, it also saw few closures al- 
though there were some notable 
acquisitions and mergers. So too 
privately-owned companies will be 
thinking carefully of stock market 
flotations in order to have the 
wherewithal to ride the next wave 
of semiconductor market expan- 
sion in 2000-1. 
